The objective of this study is to identify the regions of the Czech Republic with the economically non-effective agriculture industry. The methodology is based on an orginal approach as the economically weak regions are identified on the LAU 1 level, comparing to the existing studies using only NUTS III level. agriculture, border regions, cluster analysis, development, disparities, company
INTRODUCTION
The paper is focused on important participants in the regional development of the Czech Republic -the agricultural enterprises. The aim of this article is to determine aggregate indicators in order to set economically troubled regions in the field of agriculture, based on finding key indicators in individual regions of the Czech Republic at the level of Local Administrative Units LAU 1, with a potential focus on border regions.
The establishment of an aggregate indicator in the agricultural sector is part of a comprehensive research, within which indicators in other areas are determined in order to define economically weak regions in the country. Regional disparities are the subject of longterm exploration of many researchers from the Czech Republic and elsewhere. The key to eliminating the disparities is a regional development which is a set of processes in order to achieve economic prosperity and overall improvement of the socio-economic level of the regions. The issue of regional development is a part of the context of regional policy which is one of the policies of the European Union (EU). The aim of the EU regional policy is to promote job creation, competitiveness of companies, economic growth, sustainable development and improve the quality of life of citizens (E u r o p e a n C o m m i s s i o n , 2016). As the main theoretical (and practical) approaches to regional development can be considered exogenous and endogenous approaches. While the exogenous approach is based on the activity of the external environment (support from the part of higher territorial units, e.g. state or EU support), endogenous development means the use of local resources and local participants from the private and public sector (B e r n a r d , 2010). Regional policy is thus more focused on changing the social and economic atmosphere in lagging regions (B l a z e k , U h l i r , 2011). Endogenous regional development (the theory of the so-called bottom-up approach) is currently the preferred approach to development that is based on the principle of the most efficient use of available resources of the region in combination with its capacities (B l a k e l y , L e i g h , 2010).
In order to meet the regional policy objectives and to solve various development needs of individual EU regions, 351.8 billion euros were allocated for cohesion policy in 2014-2020 (E u r o p e a n C o m m i s s i o n , 2016). Drawing from EU structural and investment funds in the Czech Republic is managed by the Ministry of Regional Development CZ on the basis of the Partnership Agreement for the programming period 2014-2020. The Partnership Agreement analyzes on the basis of European, national and regional strategic documents the current socio-economic situation, disparities, development needs and potential in the Czech Republic (M i n i s t r y o f R e g i o n a l D e v e l o p m e n t C Z , 2016a).
Agricultural enterprises can be considered as one of the major participants in the endogenous development of the regions because they use the internal potential of regions -its resources (land) and capacity (human capital). Generally, internal resources include economic, natural, human and social capital. Successful are those communities that have these capitals at disposal and are able to use them properly or reproduce them (B e r n a r d , 2010). In the Czech Republic, small and medium business is supported by the Ministry of Industry and Trade. The key implementation document is the Action Plan the structure of which includes four priority areas covering a favourable business environment for small and medium enterprises (SME), access to finances, internationalization of SME business, and energy savings in the SME business (M i n i s t r y o f I n d u s t r y a n d T r a d e o f t h e C z e c h R e p u b l i c , 2015).
Support to agriculture and agricultural enterprises is related to the current functions of agriculture which does not only serve to provide food, but it acquires other important social and environmental functions. In the current concept, agriculture becomes an integral part of the rural area, participates in its formation through the creation and maintenance of cultural landscape. These formerly additional functions of agriculture come to the forefront and they deserve care and support. Farmers are therefore motivated to these socially beneficial activities through a wide range of subsidy instruments, both national or European. Also in agriculture, there are disadvantaged areas which are subject to additional special aid. This concerns areas with natural or other specific constraints -Less Favoured Areas (LFA), which are defined on the basis of the G o v e r n m e n t R e g u l a t i o n N o . 5 0 5 / 2 0 0 0 C o l l . dividing LFA into mountain areas -H (according to altitude), other areas -O (according to the productivity of agricultural land and Bonita SoilEcological Units), and specific areas -S (according to conditions). Support is aimed at agricultural enterprises that operate in areas with less favourable conditions. The aim is to contribute to the stabilization of rural areas, their population and ensuring an adequate level of income for farmers. The support takes the form of compensation, which is determined by the rate per 1 ha of agricultural land and is graded according to the type of LFA (G o v e r n m e n t R e g u l a t i o n N o . 7 2 / 2 0 1 5 C o l l ., § 4). Categorization of cadastral areas in LFA is specified in Annex No. 1 to the mentioned Government Regulation. Regions that are designated for the support by many state institutions are located mainly in border areas of the Czech Republic (Fig. 1) . This contribution will therefore also focus on those areas that are designated as problematic, whether in terms of economic and social or in terms of less suitable natural conditions.
Theoretical background
The Czech Republic is not always completely successful in drawing funds from the EU and their targeting. S m e k a l o v a et al. (2015) compared the targeting of resources in economically weak regions in the Czech Republic and Poland. Although the definition of these regions is similar in both countries, the results are quite different, because they are obtained through a different implementation of cohesion policy. Also in the Slovak Republic, in comparison with the Czech Republic, the financial allocation per capita in a disadvantaged region is higher (H a j e k et al., 2014). To identify regions in which support from higher units (region, state, EU) is desirable there is in the context of various troubled but for the sustainable development of regions important areas (agriculture, economic problems, small and medium business, social problems, etc.) set out a range of indicators. They are designed to identify problem areas and determine the regions requiring support to eliminate the problems.
For statistical monitoring and analysis of the economic and social situation in the regions, the unified Nomenclature of Units for Territorial Statistics (NUTS) has been introduced within the EU. For the purpose of the effective procurement of resources from the European Funds, cohesion regions (NUTS II), that comprise one or more regions, were created in the Czech Republic (M i n i s t r y o f R e g i o n a l D e v e l o p m e n t C Z , 2016b). In addition to the three NUTS levels, there exist two lower levels of territorial statistical subdivision, Local Administrative Units (LAU 1 -districts, LAU 2 -municipalities), which, however, are no longer decisive for the allocation of resources from EU funds (M i n i s t r y o f R e g i o n a l D e v e l o p m e n t C Z , 2016b). Regional Development Strategy of the Czech Republic 2014-2020 defines the regions supported by the state and divides them into economically troubled and others. The category 'other regions' includes (a) socially disadvantaged areas and (b) current and former military districts. Economically weak regions are defined as those which within the national comparison show in terms of selected economic and social indicators significantly lower level than the average level (Fig. 2) . Economically weak regions are determined on the basis of these specific indicators (2015) stated that the advantage of this method is the evaluation of inputs (Unemployment and Demand for the job) and outputs (Tax Revenue, Number of entrepreneurs and Purchasing Power). For determining appropriate tools to reduce regional disparities J a n s k y (2010) used multivariate statistical methods analysing the factors. From a total of 68 indicators there were chosen 11 indicators (the number of enterprise-type registered units in agriculture, industry, civil engineering, trade, accommodation, boarding, transport sector, warehousing and communications, per capita gross domestic product in CZK, per capita gross added value in thousands of CZK, per capita gross fixed capital generation in CZK and per capita receipts and expenditures in CZK) and on that basis he determined the index of development potential which can quantify the differences between regions. The analysis is focused on the regions of the Czech Republic, i.e., on the regions at NUTS III level. Also other authors deal with methodological tools to compare ( (2012) evaluates and compares NUTS III regions using some of the key economic indicators such as regional GDP, gross value added, gross fixed capital creation, unemployment rate, economic activity of the inhabitants, and net disposable income of households. R a m i k , S t a v a r e k (2012) tested the level of co-integration of the regional unemployment rate and the national unemployment rate and they verified the long-term relationship between the regional unemployment rate and the national one.
mATeRIAl AND meThODs
The data to be assessed were obtained from the Amadeus database. Amadeus database is a database of comparable financial information for public and private companies across Europe (B u r e a u v a n D i j k , 2017). For performance assessment, agricultural enterprises in the Czech Republic were selected. The period analysed consists of data collected in 2006-2014 and covers approximately 6031 agricultural subjects which create a file consisting of 75 regions (LAU 1) for each factor (lines in the created database file analyzed). The analyzed group of subjects consists of companies established in the Czech Republic meeting the classification criteria of the NACE 01 group (Crop and animal production, hunting and related service) at once -and the US SIC 01 and US SIC 02 groups (Agricultural production-crops, Agricultural production-livestock and animal specialities). It means the hunting and relating activities are excluded from the final surveyed group.
The Principal Component Analysis (PCA) is a tool of data exploratory analysis, which can be used before creating an aggregate index (M a r e s et al., 2015 Data classified as per the districts were subjected to PCA. All calculations were done using IBM SPSS Statistics 24.
ResUlTs
This section presents the results of the data analysis of agricultural enterprises in the Czech Republic. The default matrix was statistically cleaned and the exploratory data analysis was conducted. Data on the regions of Prague and Ostrava were excluded from the matrix. The matrix input data were the following variables divided according to the districts of the Czech Republic:
Operating revenue, Profit/Lose (P/L) before tax, P/L for period, Cash flow, Total assets, Shareholders funds, Current ration, Profit margin, ROE using P/L before tax, ROE using P/L after tax, Solvency ratio, Number of employees, Operating P/L, Taxation, Profit per employee, Average cost of employee and EBITDA margin.
Firstly the correlation matrix was calculated, demonstrating the relationships among variables using the Pearson's correlation coefficient. On the basis of the correlation matrix the PCA was carried out. According to these methods, the following variables were not taken into account for further analyses: Average cost of an employee, EBITDA margin, Solvency ratio and Current ratio. The PCA result recalculated using the KMO test was 85.4% (Table 1) . This means that the model is very useful when using PCA. According to Scree Plot two or three components should be made (Fig. 3) . The first component Company Size (CS) explains 59.73% of variability of the original variables and the second component Company Profit (CP) 15.10% of variability of the original variables. In total, the two components explain 74.84% of variability of the original variables (Table 2) .
Based on the PCA two components were formed. The first component includes the following variables: Shareholders funds, Operating P/L, Cash flow, Total assets, P/L before tax, P/L for the period, Taxation, Operating revenue, Number of employees.
The The second component includes the variables Return on Capital Employed (ROCE) using P/L before tax, Return on Equity (ROE) using P/L before tax, Profit per employee and Profit margin and Number of employees. This newly formed component correlates with the variables as follows: ROCE using P/L before tax, moderate positive relationship r = 0.723; ROE using P/L before tax, moderate positive relationship r = 0.680; Profit per employee, moderate positive relationship r = 0.647; Profit margin, The main components that were established on the basis of previous analyses were used as input variables for the analysis of clusters. For the analysis of clusters Ward's Method was applied using the Euclidean distance, under which four homogeneous clusters of districts LAU 1 were created.
Based on the cluster analysis (with the use of Ward's Method) a Cartogram was developed, showing the units LAU 1 classified into four homogeneous clusters according to economic results of the analysed agricultural enterprises from individual districts (Table 4 , Figs. 4 and 5) .
The first cluster includes districts (LAU 1) in which analysed agricultural enterprises indicate slightly above-average results in the first component (CS) and below-average in the second component (CP) (Table 6 ). To this category belong the border districts of Hodonín, Jindřichův Hradec, Uherské Hradiště, Ústí nad Orlicí and Znojmo (Fig. 5) . Only the districts Jindřichův Hradec and Ústí nad Orlicí pertain to the LFA (Fig. 1) . Regions of Znojmo and partially Hodonín, Uherské Hradiště, Ústí nad Orlicí are also defined as Economically Weak Regions (Fig. 2) .
The second cluster contains districts (LAU 1), in which according to the performed analyses agricultural enterprises show above-average results in both components (CS and CP) ( Table 5 ). To this cluster the following districts are ranked on the basis of the cluster analysis: Domažlice, Opava, Rychnov nad Kněžnou, Šumperk, Vsetín, and Zlín. All the mentioned districts are classified as LFA areas (or at least half of their areas). Zlín, Vsetín and partially Opava are also defined as Economically Weak Regions. The aboveaverage results in the component CP are influenced by subsidies that are directed to most agricultural enterprises in the mentioned districts.
The third cluster includes the largest number of border regions. The cluster is made up of districts (LAU 1), in which the analysed agricultural enterprises show below-average results in both components (Table 5 ). Based on the analysed agriculture regions at level LAU 1, the following aggregate indexes were determined using the Standardization Variable Method: Company Size Index of Regional Disparities (CS Index) and Company Profit Index of Regional Disparities (CP Index). The rank of regions (LAU 1) by CS Index can be seen in Table 6 as Company Size Rank. The rank of regions (LAU 1) by CP Index is shown in Note: P/L = Profit/Loss; source: own research Our research of individual indicators focuses on the differences between the regions at LAU 1 level, the with by H a m p l o v a , K o v a r n i k (2017). They evaluated the existence of the relationship between unemployment in particular districts and the number of active entrepreneurs per 1000 inhabitants. Our research is also focused on entrepreneurial activities, but in the specific field of agriculture.
CONClUsION
The research was focused on Czech agricultural enterprises and their results in different regions at LAU 1 level with a special aim at border districts. In the individual regions, the agricultural enterprises have an irreplaceable position, because of their economic and social contribution (creation or maintenance of jobs, incomes of the population), and landscape maintenance. This contributes to the sustainable development of border regions, but very often in difficult conditions for agricultural activities.
Based on the analysis of economic results in individual regions (at LAU 1 level) of the Czech Republic there were established components Company Size (CS) and Company Profit (CP), which were used as input variables for the cluster analysis. With their use, four clusters of districts were defined where agricultural enterprises show different results in the individual components.
On the basis of the performed analyses an aggregate indicator (via Standardization Method) in agriculture was set. The research determined two of the possible indicators for identifying problematic regions at LAU 1. The completely newly designed indicators characterize problematic regions from a different perspective than the indicators commonly used at present (e.g. Estimation of GDP, Unemployment rate). Their importance stems from the role of agriculture (and thus of the agricultural enterprises) in the regions of the country. Based on the research of the given issue in the area of agriculture it can be stated that the economically weak regions are mainly those located in the border areas of the Czech Republic. The aggregate indicator created for the area of agriculture indicated as the most problematic border regions the districts Břeclav, České Budějovice, Český Krumlov, Děčín, Frýdek-Místek, Jablonec nad Nisou, Klatovy, Liberec, Náchod, Prachatice, Semily, Trutnov and Ústí nad Labem. The mentioned indicator for determining the problematic regions at LAU 1 level is one of a number of analysed indicators. Further research should determine some other indicators for the other industries and subsequently a comprehensive methodology for determining problematic (economically weak) regions with a potential focus on border regions and needs of their suppor should be developed.
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